Following the implementation of the Lei das Cotas (Affirmative Action Law) in Brazil, there has been debate as to whether students who were admitted through affirmative action perform at the same level as students admitted through traditional methods. This article examines the results of the Exame Nacional de Desempenho dos Estudantes (ENADE) from 2009 to 2012 to determine whether there is a relationship between students' performance at the university level and the manner of their admittance. We find that students admitted to public universities under affirmative action perform at similar levels to students who were not, whereas quota students in private universities perform slightly better than students admitted through traditional methods.
Introduction
Affirmative action policies have been implemented in Brazilian universities in the past decades with the objective of reducing inequality of access, mainly through social and racial quotas (Johnson and Heringer 2015; Telles 2014; Valente 2013) . After the Brazilian Supreme Court deemed affirmative action to be legal and constitutional in 2012, much of the debate on the merits of affirmative action shifted to focus on its effectiveness and whether it is appropriate as a means to promote equitable access to higher education or merely a palliative measure. Historically, disadvantaged groups (i.e., indigenous, low income, landless settlers, and nonwhites) have been subjected to many forms of discrimination and prejudice, including lack of access to higher education (Osorio 2008; Soares et al. 2005; Heringer 2015; Valente 2013 Valente , 2016a Valente , 2016b Valente and Berry 2015) . Most people agree that students who study in public primary and secondary schools-particularly nonwhites-are harmed in the admission process of public universities because of the low quality of their prior education (Birdsall and Sabot 1996; Guimarães 2003; Telles 2004; Arias, Yamada, and Tejerina 2004; Schwartzman 2004; Soares et al. 2005) .
1 Without affirmative action policies, the perverse consequence is that society ends up paying for the free, prestigious college education of the children of affluent families.
2 However, with admission through affirmative action, there is the issue of competence. 3 Students who qualify for affirmative action (i.e., nonwhites from public schools of lower socioeconomic status) perform worse on the vestibular exam and Exame National do Ensino Médio (or ENEM) (Costa Ribeiro and Klein 1982; Mascarenhas 2001; Guimarães 2003; Velloso 2005 Velloso , 2006 Valente 2013 Valente , 2016a Valente , 2016b , 4 thereby leading some professors and administrators at public universities to argue that affirmative action diminishes and degrades the quality of education (Pacheco and Silva 2007; Sander and Taylor 2012) . In fact, some believe that university slots should be reserved for the most able students, those who are able to pass the entrance exam (Goldemberg and Durham 2007) . The argument follows that students entering through affirmative action quotas are not able to follow professors' lectures, read and interpret texts, participate in seminars and lab research, or write scientific reports, thus forcing professors to lower expectations of the curriculum or delay delivery of curricular material, which would impair qualified students who were selected through traditional methods (Pacheco and Silva 2007) . Others claim that affirmative action policies contribute to the declining quality of university education, as they violate the merit criterion for admitting students (Goldemberg et al. 2013; Goés 2004; Castro 2004) . To what extent are these arguments correct?
There is a dearth of research about the relationship of affirmative action and students' academic performance in Brazil, with only a few studies addressing this relationship to some extent (Childs and Stromquist 2015; Francis and Tannuri-Pianto 2012; Queiroz and Santos 2007; Cardoso 2008; Waltenberg and Carvalho 2013) . While Childs and Stromquist (2015) , Cardoso (2008) , and Queiroz and Santos (2007) found that quota students have comparable grades to those of nonquota students, except in selective majors, Francis and Tannuri-Pianto (2012) found that quota students have lower grade point averages than do nonquota students. These studies allow for only limited generalization: Francis and Tannuri-Pianto (2012) and Cardoso (2008) analyzed only students in the University of Brasília; Childs and Stromquist (2015) examined three universities-the University of Brasília, the Federal University of Bahia, and the State University of Campinas-and Queiroz and Santos (2007) examined students in the Federal University of Bahia. Waltenberg and Carvalho (2013) were the only ones to examine performance at a national level by using the 2008 data set for the Exame Nacional de Desempenho dos Estudantes (ENADE; National Survey of Student Performance). They found that in public universities, affirmative action students performed slightly worse than others students, and they did not find a statistical significant difference in private universities. There are, however, several statistical limitations in this study, which could bias their results.
5
More rigorous research is needed to examine the effect of affirmative action on students' performance in college. The main contribution of this study is to fill this gap by testing whether affirmative action students perform at the same level in college than other students using a national data set, as well as proper statistical models, analyses, and methods. We first provide a brief review of why affirmative action is important in Brazil. We then discuss the data set utilized, derived from the ENADE, followed by the results obtained from our analysis. 2 An incongruity of Brazil's education system is that well-regarded institutions at the primary and secondary levels are in the private sector, but at the university level the most prestigious universities are public, with free tuition. As a consequence, admission to a public university is a rigorous competitive process, whereby nonwhite, poor students who cannot afford private high school education cannot compete on equal footing for university admission. For more, see Valente (2016b) . 3 There are several other issues being debated in connection to possible effects of affirmative action. These include reverse racism, racial identity-related complications in determining who qualifies for affirmative action, and the American provenance of the policy (created in response to a distinct US racial experience that does not resemble that of Brazil). Another concern is that it will benefit only an elite group within a minority group. For more on this, see Feres Júnior and Daflon (2015) . For the purpose of this article, however, we focus only on the issue of competence. 4 The vestibular, a competitive exam, was the only criteria for admission to Brazilian universities until 2010. Recently, the Exame National do Ensino Médio (ENEM) is used as the main criteria for admission by many universities through the Sistema de Seleção Unificada (Unified Selection System, or SISU), which was created in 2009 and allows for federal and state universities to select their students through this system. Through this system students can apply to two different public institutions in any region of the country, competing for admission on the basis of their ENEM score. For more, see Johnson and Heringer (2015) . 5 Waltenberg and Carvalho (2013) excluded several important control variables from the regression analysis, and the exclusion of income, age, working students, and regional differences can bias results. Without these controls, the regression coefficient estimates for model variables tend to be too high or too low. Another problem is coding of parents' education; mother's and father's education were merged into one variable ranging from 0 to 30, instead of being analyzed separately, as is the norm (otherwise, it is impossible to distinguish if the effect and significance, or lack thereof, is a result of the father's education, the mother's education, or both). In addition, majors were merged on the basis of their prestige (i.e., low, medium, high), instead of being analyzed individually. Finally, Waltenberg and Carvalho (2013) used only the 2008 data set, and looked only at the Specific Knowledge section score. Thus, their results should be interpreted with caution.
Historical Context
For many years the Brazilian government has argued that Brazil is a racial democracy, in which racism is nonexistent (Freyre 1933; Pierson 1945) . However, racial inequality has persisted, and race has consistently been used to exclude nonwhites throughout Brazil's history (Telles 2004; Ribeiro 2005; Schwartzman 2006 ). About one in four nonwhite Brazilians are illiterate, compared to one in ten white Brazilians (Lloyd 2009 ). When examining access to higher education, we have found that Afro-Brazilians do not have a fair opportunity to attend an institution of their choice. Although nonwhites make up 50.7 percent of Brazil's population, they represent fewer than 35.8 percent of students attending Brazilian universities (Instituto Brasileiro de Geografia e Estatística 2010). This is problematic because higher education is the most effective tool for social mobility: the inability to attend university hampers African descendants' chances of upward mobility (Valente 2013 (Valente , 2016b . Some scholars argue that the debates on the merits of racial affirmative action started during the presidency of Fernando Henrique Cardoso in 1995, when the federal government started to take more initiative and contemplated affirmative action for the first time (Htun 2004) .
6 President Cardoso created the Interministerial Working Group to Valorize the Black Population, and a similar group within the Ministry of Labor. In the following months, many state agencies at all levels began announcing affirmative action policies. The National Human Rights Program started in 1996 proposed specific public policies for nonwhite Brazilians, including measures to increase access to universities. Nonetheless, the then minister of education, Paulo Renato Souza, was a strong opponent of affirmative action policies despite the fact that blacks made up only 2 percent of university students at the time (Htun 2004) . Over the following few years, black activists, 7 politicians, scholars, and students were among the key political forces for the implementation of affirmative action in selected universities across Brazil. 8 In 2001, a state law was passed in Rio de Janeiro reserving 50 percent of university slots in that state for students from public high schools. A few months later, another state law provisioned 40 percent of slots in the two state universities in Rio de Janeiro for black and brown students. Other universities in other states, such as the University of Brasília (UNB) and the University of Bahia State (UNEB), also introduced racial and socioeconomic quotas.
9 Between 2002 and 2009, affirmative action policies spread rapidly among state universities (Feres Júnior and Daflon 2015) . In federal universities, however, the implementation of such policies was a bit slower. Federal institutions did not start enacting affirmative action programs in greater numbers until 2008 with the launching of the Programa Nacional de Apoio ao Plano de Reestruturação e Expansão das Universidades Federais, known as REUNI (Feres Júnior and Daflon 2015) .
By 2010, more than 70 percent of public universities in Brazil were offering quotas, bonuses, or a combination of both, targeting mainly poor students from public high schools (Feres Júnior, Daflon, and Campos 2010) . 10 The implementation of racial quotas in the UNB was challenged, appealed, and ultimately brought before the Brazilian Supreme Court, which in 2012 unanimously deemed that affirmative action was constitutional and necessary. Justice Joaquim Barbosa (2012) stated in the deliberation: "Affirmative actions are defined as public policies directed to fulfill the constitutional principles of material equality and to neutralize the pervasive effects of discrimination of race, gender, age, national origin or disability. . . . These measures aim to fight not only flagrant manifestations of discrimination, but de facto discrimination, that is so absolutely rooted in our society, so well rooted, that [most] people do not perceive it." 6 Before 1995 a few state officials suggested implementing affirmative action for nonwhites. According to Andrews (1991) , during Sarney's government (1985 Sarney's government ( -1990 , Minister of Culture Celso Furtado proposed the idea of affirmative action in Brazilian schools and universities for black students. Likewise, in 1968 a few Labor Ministry officials voiced support for legislation requiring businesses to hire a certain percentage of black employees in response to labor market discrimination (Guimarães 1999) . Many black legislators and senators of the 1980s and 1990s emphasized racial inequality. Congressman Abdias do Nascimento, for example, proposed several measures in the 1980s, including racial affirmative action (Benedito 2015) . 7 Black movement activists have fought for racial equality in the educational system since the 1940s and were fundamental in advocating and pressuring the state to implement affirmative action policies. For more, see Johnson and Heringer (2015) , Santos (2006), and Telles (2004) . 8 Several other affirmative action measures and policies were implemented by municipal and state governments and nongovernmental organizations in Brazil in the mid-1990s, including social programs targeting poor neighborhoods, job-training programs, preparatory courses for university admission, and support for black-owned business (Heringer 2001 ). 9 For a detailed historical overview of affirmative action in Brazil, see Htun (2004) , Telles (2004 Telles ( , 2014 , Schwartzman (2008 Schwartzman ( , 2009 , and Johnson and Heringer (2015) . 10 University of Campinas, for example, adds additional points (bonuses) to the admission exam of students who studied in public high school and students who are nonwhite or indigenous.
Following the Supreme Court decision, then president Dilma Rousseff, on August 29, 2012, signed into law an affirmative action policy reserving 50 percent of slots in federal universities for students from public high schools ("Dilma sanciona" 2012). There are sixty-five federal universities in Brazil. Within this quota, half of all slots are allocated to students whose family income is less than or equal to 1.5 minimum wages per person in the household. Within this quota, slots are reserved for black, brown, and indigenous students in proportion to the percentage of these groups in the state where the university is located. In the state of São Paulo, for example, approximately 30 percent of the population is black, brown, or indigenous, whereas in Bahia this number is close to 76 percent. According to this new law, if the specified racial groups do not fill the quota slots, then the available slots should go to students who studied only in public high school. The implementation of quotas has occurred progressively: federal universities were to reserve 12.5 percent of total slots in 2013, 25 percent in 2014, 37.5 percent in 2015, and 50 percent in 2016. However, federal universities were free to implement the 50 percent quota before these deadlines.
Presently, about 80 percent of state universities and 100 percent of federal universities have adopted some form of affirmative action, either quotas or bonuses to minority students in their admission processes (Johnson and Heringer 2015) . Universities have different criteria for admission based on affirmative action. The most common criterion is that the student must have studied at a public high school.
11 Other universities provide a combination of racial and social quotas: the candidate must be nonwhite and from a public high school. Some universities instituted income criteria as well, by which students must provide evidence of family income indicating social need. Few institutions provide affirmative action for students with disabilities, women, and others (Feres Júnior, Daflon, and Campos 2010) . Alongside these initiatives, in 2004 the Brazilian government implemented the Programa Universidade para Todos (PROUNI), which provides scholarships to private institutions of higher education for poor and nonwhite students from public high schools (Instituto de Pesquisa Econômica Aplicada 2008). Essentially, PROUNI requires that private universities with tax exemptions grant full or partial scholarship to low-income students in all of their courses. Students are selected by their ENEM scores, and there are quotas for black, brown, indigenous, and disabled students (Johnson and Heringer 2015) . It is estimated that between 2004 and 2015 PROUNI awarded 1.6 million scholarships to low-income students to attend private universities (Palácio do Planalto 2015). The federal government also created in 2007 the REUNI program, which involved social inclusion mechanisms to ensure equal access and retention of all students in public universities (MEC 2007) . Other important measures in REUNI include increasing the number of slots in public universities and number of students per professor, expanding and offering night courses, reducing cost per student, offering a flexible course schedule, and combating students' risk of evasion. The program is designed to generate better conditions for improving access and retention in higher education through improved infrastructure and human resources in federal universities (Johnson and Heringer 2015) . The combination of these programs and policies has significantly affected the configuration of the Brazilian public higher educational system.
Data
The data we use to test whether there is a relationship between affirmative action and students' performance come from the Exame Nacional de Desempenho de Estudantes (ENADE), one of the assessment procedures of the National Higher Education Evaluation System (Sistema Nacional de Avaliação da Educação Superior). ENADE is conducted by the Instituto Nacional de Estudos e Pesquisas Educacionais Anísio Teixeira (INEP) and was created in 2004 by the Ministry of Education. The exam assesses the development and acquisition of abilities and knowledge of college-level students nationwide.
12 Its main goal is to access students' progress in college by assessing the learning potential of first-year students and the competence of graduates. To assess academic abilities and professional competences, the exam consists of two components: General Education (Formação Geral) and Specific Knowledge (Conhecimento Específico). The General Education section is common to all majors and aims to assess general knowledge both nationally and internationally to investigate whether students are well rounded and engaged in global and national issues pertaining to the society they live in. The Specific Knowledge section assesses knowledge specific to the students' majors and careers. From 2004 to 2008 students were selected by stratified random sampling to take the exam; after 2009 all students were required to take the exam during the first and last year of their degree programs; otherwise, their diplomas would be withheld until they fulfilled the requirement. 13 In 2008, the ENADE's socioeconomic questionnaire first asked whether students were admitted under affirmative action. Because this particular question was changed in 2009 to include different categories of affirmative action (e.g., race, income, public school), we analyze only the years 2009-2012, which provide the most recent data available for research.
14 We were interested in analyzing students' performance in the last year of their degree program. Thus, the data set has a total of 1,076,940 students: 298,086 in 2009, 138,928 in 2010, 278,279 in 2011, and 361,647 in 2012 . The vast majority of students, 75.60 percent, were from private universities. The lesser number of students in 2010 is due to a fraud scandal at the Universidade Paulista: In 2010, the Ministry of Education accused the university, the fourth largest private university in Brazil, of preventing lower-performing students from taking the exam to ensure a higher university ranking. The sudden drop in the number of students sitting for the ENADE in 2010 raised red flags, and after investigation, it was confirmed that the university had withheld students from taking the exam purposely (Pompeu, Lordelo, and Silva 2012) .
Models and Method
The purpose of this article is to determine whether affirmative action students have the same academic performance in college than others admitted through traditional methods. As educational performance on the ENADE also may be affected by other variables, the effect of affirmative action is explored in the context of several control variables, including race, age, gender, family income, geographic region, parents' educational level, and type of high school education (public versus private). Because the ENADE comprises two parts, we run the model twice to address two tentative hypotheses:
H 1 : There is no difference in specific knowledge scores for affirmative action students and those admitted through traditional methods, other things equal. H 2 : There is no difference in the total ENADE score for affirmative action students and those admitted through traditional methods, other things equal.
These hypotheses allow us to examine the effect of affirmative action on both the total ENADE score and the Specific Knowledge portion.
The first model (M1) tested therefore has the following form:
The dependent variable SpecificK i is a measure ranging from 0 to 100 and is based on thirty questions on the Specific Knowledge section. This first model analyzes the performance of students within their majors, controlling for the set of exogenous independent variables in E i . The main independent variable X 1 , representing type of admission, is measured on the basis of the answer to the question, "Was your entrance into undergraduate degree through policies of affirmative action?" We run several regressions examining the individual effect of each type of affirmative action (racial, social, combination of racial and social, other type) and one for all types combined. The second model (M2) is:
The dependent variable TotalENADE i is constructed from forty questions, ten on General Education and thirty on Specific Knowledge. The total score is a combination of scores from both sections (General Education, 25 percent; Specific Knowledge, 75 percent), worth 100 points. Table 1 includes a summary and description of the variables in the models. The models were estimated using ordinary least squares (OLS). 15 Because institutions of higher education have different characteristics in terms of infrastructure, quality of education or curriculum, and professors, 13 Since 2013, first-year students have been exempted from this requirement. 14 These raw microdata can be downloaded from the website of the Instituto Nacional de Estudos e Pesquisas Educacionais Anísio Teixeira, at http://portal.inep.gov.br/basica-levantamentos-acessar. 15 Ideally, the models should have been adjusted with hierarchical linear modeling (HLM), given that individual universities are a large component in any educational process. However, the data do not identify the university or its administrative categories (i.e., federal, state, or municipal). As a consequence, we adjusted standard errors using variance-covariance matrix of the estimators (VCE) (robust).
which affect students' performance, regressions were estimated separately for public and private universities. A multicollinearity test was run for the models, and all variables had very low coefficients for the variance inflation factor, well below the threshold that would indicate an issue of collinearity. In all models, we use robust standard errors to control for possible effects of unobserved heterogeneity among students. Although the data set covers four years, it is not a panel study, as individual students vary each year. For the first model analysis, the data set was simply appended and included time fixed effects; such a specification simply tests whether there are contextual effects unaccounted for as a result of year differences. The first model controls for degree differences, as the Specific Knowledge section is tailored to the student's major. For the second model, we analyzed each year individually to account for major variances, then analyzed the combined data.
Performance of Students in Public Universities
We begin by looking at the performance of students admitted to public university. About 11 percent of students in our sample were admitted through some form of affirmative action, public high school being the most popular (appendix A). Analysis of the characteristics of graduates who were admitted to public universities through affirmative action policies shows that the majority came from public high schools (87.21 percent), had family income of up to 4.5 minimum wages monthly (71.33 percent), and had a father with less than a high school diploma (65.49 percent) (see appendix B). Of those admitted through affirmative action, only 10.95 percent had a father with a higher education degree, compared to 28.50 percent of those admitted through traditional methods. Table 2 shows OLS regressions of pooled data from ENADE. Several models with alternative measurements of affirmative action were analyzed. In model A1, affirmative action is a dummy that indicates acceptance through any type of affirmative action. In model A2, affirmative action accounts for only students admitted through racial quota. In model A3, affirmative action indicates students admitted through income quota and model A4 indicates students admitted on the basis of public high school attendance. Model A5 introduces a dummy variable for a student admitted through a combination of racial and social quota, and model A6 a dummy for students admitted through other types of affirmative action, excluding social and racial criteria (e.g., women, students with disabilities, children of police officers or firefighters killed on duty). All interactions, except models A1 and A2, were significant. The results in Table 2 suggest that students admitted through public high school quotas (model A4) or through a combination of racial or social quotas (model A5) have a significantly higher score in the Specific Knowledge section than other students, holding everything else constant; these results range from 2.60 to 3.45 points higher in models A4 and A5, respectively. Students admitted through income affirmative action (model A3) or students in the "other" category (model A6) score 5.6 and 2.6 points lower, respectively. Coming from a public high school, being nonwhite, and working while in school all had a negative impact on students' performance. In model A4 there is an offsetting effect of mode of admission on coming from a public high school. For model A2, being admitted through a racial quota is not significant and does not affect students' performance; other variables such as race, public school, income, father's education, and whether the student has a job, explain students' performance to a much greater extent than does mode of admission. Overall, model A1 indicates that affirmative action is not a significant factor in explaining students' performance in the Specific Knowledge section of the ENADE, whereas coming from a public high school and working reduces students' scores by 1.5 points and 3.5 points, respectively.
In model 2 (M2), we analyze students' performance on the ENADE overall. The dependent variable is a combination of the General Knowledge exam given to every student and the Specific Knowledge exam. To understand the relationship within majors, we first divided the data set by years and ran regressions for each major separately, as follows:
• 2009-administration (I), archival (II), librarianship (III), accounting sciences (IV), economic sciences (V), media (VI), design (VII), law (VIII), statistics (IX), music (X), psychology (XI), international relations (XII), executive secretary (XIII), theater (XIV), and tourism (XV) • 2010-agronomy (I), biomedicine (II), physical education (III), nursing (IV), pharmacy (V), physiotherapy (VI), speech pathology (VII), medicine (VIII), veterinary (IX), nutrition (X), odontology (XI), social service (XII), occupational therapy (XIII), and zootechnics (XIV) • 2011-architecture and urbanism (I), visual arts (II), biology (III), social science (IV), computer technology (V), physical education (VI), philosophy (VII), physics (VIII), geography (IX), history (X), arts and humanities (XI), mathematics (XII), music (XIII), pedagogy (XIV), chemistry (XV)
, engineering group 1 (XVI), engineering group 2 (XVII), engineering group 3 (XVIII), engineering group 4 (XIX), engineering group 5 (XX), engineering group 6 (XXI), engineering group 7 (XXII), and engineering group 8 (XXIII)
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• 2012-administration (I), law (II), economic sciences (III), psychology (IV), accounting sciences (V), design (VI), tourism (VII), executive secretary (VIII), international relations (IX), journalism (X), and publicity and marketing (XI).
The main independent variable RS AA is a dummy that indicates whether students were admitted through racial, social (public school and income), or a combination of racial and social affirmative action. For most majors in 2009, we find that being admitted through this form of affirmative action is not statistically significant, suggesting similar scores regardless of mode of admission (see appendix C). 17 The exceptions are for students in administration, archival, and media majors, who scored -1.54, -9.18, and +3.62 points than non-affirmative action students, respectively. For competitive and high prestige majors (following Velloso 2005), such as international relations, economic sciences, and law, being accepted through affirmative action did not significantly affect students' performance on the ENADE.
The results for the year 2010 indicate the same patterns. Being admitted through affirmative action is not significant for most majors, except agronomy, medicine, social service, and occupational therapy, in which students admitted through affirmative action scored -2.09, -2.39, -1.36, and +9.63 points, respectively. When analyzing the agronomy major, we found that being nonwhite has a larger effect on performance than does being admitted through affirmative action. Similarly, for the social service major, the effect of affirmative action on student performance is lower than the effect of having studied in a public high school. For medicine, one of most competitive majors in public universities, affirmative action reduces the score by only 2.39 points. Given the high prestige of this major, we would expect a much greater differential between quota and nonquota students' scores.
The results for the year 2011 indicate that affirmative action is a significant factor in determining performance in only four of twenty-three majors. In mathematics, pedagogy, chemistry, and engineering G2, affirmative action students scored -1.40, -1.05, -2.14, and -3.07 points on the ENADE compared with other students. For the majors of mathematics, pedagogy, and chemistry, the effect of affirmative action is offset by that of race. Notably, for engineering G2, gender has a more negative effect on exam performance than does being admitted through quota.
For the year 2012 the results show that affirmative action is a significant factor in four majors-law, economic sciences, psychology, and international relations-where affirmative action students scored +1.40, +1.52, +2.89, and -8.9 points, than non-affirmative action students, respectively. The positive effect of affirmative action is offset by other characteristics, such as coming from a public high school for law and psychology majors, or being nonwhite for economic sciences majors.
Combining the data for all years, we then ran several regressions examining the individual effect of each type of affirmative action on total ENADE score for all majors combined (Table 3) . To control for observed and unobserved heterogeneity, all models include dummies for majors plus time fixed effects. In model B1, affirmative action is a dummy that indicates acceptance through any type of affirmative action. Model B2 includes a dummy indicating students admitted through racial, social (income or public high school), or a combination of both types of affirmative action.
In model B3, affirmative action includes only students admitted through racial quota. In model B4, affirmative action indicates students admitted through income quota and model B5 indicates students admitted on the basis of public high school attendance. Model B6 introduces a dummy variable for a student admitted through a combination of racial and social quota, and model B7, a dummy for students admitted through other types of affirmative action excluding social and racial criteria.
The results indicate that students admitted through affirmative action score 0.70 points less on the total ENADE score than do students admitted through traditional methods (model B1). However, subsequent models reveal that this result is largely influenced by the negative performance of students admitted through the income affirmative action (model B3, -5.285) and the other category (e.g., students with disabilities) (model B7, -2.991). Students admitted through public high school quotas (model B5) and students admitted through a combination of racial and social quotas (model B6) actually perform better than do students admitted through traditional methods, by +1.85 and +2.43 points, respectively.
Performance of Students in Private Universities
Do the results differ for students admitted to a private university? About 14.25 percent of students admitted to private universities were admitted through affirmative action (appendix D). The majority of these came from public high schools (86.28 percent), had a family income of up to 4.5 minimum wages (68.54 percent), and had a father with less than a college degree (90.00 percent). Most were white (56.59 percent) and admitted through forms of affirmative action other than race (appendix E). About 13.86 percent of students admitted through racial affirmative action reported being white. This is due to the complex and amorphous Brazilian definition of race: many African descendants who are of mixed heritage, and might be "on the border" of whiteness, self-report as white.
For private universities the results for the first model, analyzing performance on the Specific Knowledge portion of the exam, indicate that all interactions between affirmative action and students' performance were significant. Students admitted through affirmative action perform better on this exam than do students admitted through traditional methods, except for two categories: "income" and "other" categories where students performed 1.41 and 1.76 points lower than traditional students, respectively. Given the large sample size, all variables are statistically significant.
The results are presented in Table 4 . Overall, model A1 indicates that in private universities, at the conclusion of the bachelor's degree, affirmative action students achieve slightly better scores on the Specific Knowledge section of the exam than do other students. The offsetting effects of mode of admission and race are interesting; whereas being admitted through racial affirmative action increases a student' score by 3.91 points, being nonwhite reduces it by 1.15 points. Likewise, the positive effect of being admitted through a combination of racial and social affirmative action (model A5) is reduced by having studied at a public high school, being nonwhite, and working.
The results from the second model, analyzing performance on the total ENADE exam, contrast with the findings for public universities. Whereas for public universities most results are not significant, for private universities we find the opposite (see appendix C).
18 For 2009, being admitted through affirmative action was a positive, significant indicator for most majors, except librarianship, statistics, music, and theater. In some majors, such as international relations, affirmative action students scored 7.7 points higher on the ENADE than did students admitted through traditional methods. Similarly, for the majors of psychology and tourism, affirmative action students scored 4.1 and 5.2 points higher than students admitted through traditional methods, holding everything else constant. For most majors, the positive effect of affirmative action was offset by race, gender, and a public high school education. The statistics major yielded a notable result: students from public high schools score 16.8 points less on the ENADE, holding everything else constant. This is possibly due to sample-size bias.
The results for 2010 indicate a strong interaction between mode of admission and ENADE performance. This interaction is significant for all majors except one, zootechnics. In all other majors, the impact of affirmative action was positive, ranging from 2.12 to 7.15 points; even in competitive majors such as medicine and odontology, quota students performed better than did nonquota students, holding all else constant. In contrast, race was significant in only four majors, having a lesser impact on students' performance than that observed in public universities. Likewise, parents' education was not a significant factor in determining students' performance for most majors, which also indicates a much lesser interaction than that observed in public universities.
In 2011, affirmative action students' performance was positive and significant for the majority of majors. Only six of twenty-three majors were not significant, and for these, the effects of race seemed to largely counteract the positive effect of being admitted through quota. In other majors, such as biology, history, and computer technology, being from a public school also neutralizes the effect of affirmative action. For the engineering majors, we found that female students were at a greater disadvantage than quota students regarding performance on the ENADE. For the engineering group 2 major, being female completely counterweighted the effect of affirmative action.
The results for 2012 suggest a positive, significant effect between affirmative action and students' performance on the ENADE for all majors, with scores ranging from +1.94 to +4.75 points higher than traditional students. Even in competitive majors such as law and international relations, quota students scored 3.62 and 3.40 more points than did students admitted through traditional methods. Some of these positive effects were neutralized for female students; in international relations, if the quota student was a woman, the positive effect of mode of admission was completely offset by gender (+3.40 versus -4.89). Overall, quota students in private universities score much higher on the ENADE than do students admitted through traditional methods. For most majors, the interaction of affirmative action and exam performance was overwhelming positive and significant. Not a single major indicated a negative and significant relationship.
When analyzing the combined data set and different measurements of affirmative action (Table 5) , we found that quota students scored 1.84 points more than traditionally admitted students on the ENADE overall, holding all else equal (model B1). All interactions were significant, and only two were negative: income (model B4) and other (model B7). Students admitted through public high school affirmative action scored 4.03 more points (model B5), and students admitted through a combination (model B6) scored 7.8 points more on the ENADE overall than did students admitted through traditional methods.
Discussion and Conclusion
These results indicate that students in public universities finish their degree at comparable levels of ENADE scores, regardless of manner of admission, with the exception of students admitted through the "income" and "other" affirmative action categories who underperform relative to students admitted through traditional methods. This is not surprising given the challenges these students face: to qualify for income-based affirmative action, students' family income must not be more than 1.5 times the monthly minimum wage, which positions them in the lowest socioeconomic stratum of Brazil. Similarly, the "other" category comprises largely of students with disabilities, who must overcome many obstacles to earn a degree. However, it is important to note that these two affirmative action categories are not offered in most public universities-most offer affirmative action policies based on social criteria, attendance in public high school being the most common, and some use a combination of race and social quotas. Our analyses show that students admitted through public high school quotas or a combination of racial and social quota perform slightly better than do students admitted through traditional methods in both models (see models A4 and A5 in Table 2 ; models B5 and B6 in Table 3 ). Public universities therefore appear to be good performance equalizers. Moreover, our results show that private university students admitted through quotas score higher than nonquota students on the Specific Knowledge (Model 1) component of the ENADE and on the total score of the exam (Model 2), except for students in the "income" and "other" categories. When comparing these results with public universities by individual majors, we found that while in private universities fifty-one of sixty-two majors (82.3 percent) revealed a positive and significant relationship between affirmative action and ENADE performance, in public universities only fifteen of sixty-three majors (23.8 percent) were significant, with ten majors indicating a negative relationship and five indicating a positive relationship between affirmative action and students' performance. For 76.2 percent of public university majors, affirmative action was not a significant factor, with no difference in scores between quota and nonquota students. The differences observed between public and private university students' performance are evidenced by the observation that most quota students admitted to private universities participated in PROUNI scholarships. PROUNI students are required to have high scores during their studies to continue receiving the scholarship, so this incentive may positively influence their performance in college and on the ENADE.
Many other variables can influence students' performance on exams. When controlling for race, public high school education, income, and parents' education, it is evident that in most cases socioeconomic and racial characteristics play an important role in students' performance, in public and in private universities. The impact of socioeconomic and racial factors thereby seems to further reinforce the need for affirmative action policies. We may learn more as additional data become available. It is still early to establish a relation between the effects, if any, of this particular law on students' performance.
This work is a preliminary effort to challenge the theory that quota students perform at levels inferior to those of students admitted through traditional methods. Affirmative action policies have been an effective mechanism for democratizing access to higher education and for expanding the access of nonwhite and low-income youth to universities in Brazil without compromising quality of education. Given the continuing debate over affirmative action programs in Brazil, our findings are important, and they certainly lend credence to arguments in support of the effectiveness of affirmative action, particularly that of affirmative action policies that combine social and racial considerations.
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